We report the results of a new amblyopia treatment device used in 7 children with anisometropic amblyopia. The Occlu-pad was created by removing the polarizing film layer from the liquid crystal display screen of an iPad Air (Apple Inc, Cupertino, CA). Patients were asked to wear special glasses that contained a polarizing filter for their amblyopic eye and a light reduction filter for their normal eye and instructed to play an amblyopia training game displayed only to the amblyopic eye. In 5 patients corrected distance visual acuities in the amblyopic eyes improved after 2 months' treatment on average by 0.38 (logarithm of the minimum angle of resolution).
O cclusion therapy [1] [2] [3] is the primary treatment for amblyopia, but many children find the patching regimen difficult. This leads to concerns about treatment compliance. 4, 5 Moreover, occlusion therapy risks side effects such as skin irritation, deprivation amblyopia, and psychological issues associated with the inhibition of binocular function. We modified an iPad Air (Apple Inc, Cupertino, CA) to create a new amblyopia treatment device, the Occlu-pad (Yaguchi Electric Co Ltd, Ishinomaki, Japan) that displays images that can be seen by amblyopic eyes with polarized glasses. The purpose of this study was to test the Occlu-pad in children with anisometropic amblyopia.
Materials and Methods
This study conformed to the tenets of the Declaration of Helsinki and was approved by the Kitasato University Human Sciences Ethics Committee. A total of 7 children (3-7 years of age) with anisometropic amblyopia were treated using the Occlu-pad. The children and parents selected the amblyopia treatment using the Occlu-pad (Table 1 ). All patients had exophoria of \10 D by prism and cover testing at 30 cm and 5 m. In addition to full refractive correction, all patients also underwent first amblyopia therapy with either the Occlu-pad or the Occlu-pad in addition to occlusion therapy for 3 hours daily. The Occlu-pad was created by, removing only the polarizing film layer from the liquid crystal display (LCD) screen of an iPad Air ( Figure 1E ), making the LCD screen visible only with the aid of polarizing glasses; otherwise, the screen seems only to show a white backlight ( Figure 1B) . By designing the polarizing filter to exactly match the device polarization, information could only be perceived by a human eye. Enrolled patients were instructed to wear glasses containing a polarizing filter for their amblyopic eye and a light reduction filter for their normal eye, having the same transmittance as the polarizing filter, while playing an amblyopia training game loaded on the device (Figure 1 A) for 1 hour daily. The treatment period was 4 weeks.
During the "catch-the-ants" game, subjects viewed the screen with both eyes open. "Ants" were displayed only to the amblyopic eye ( Figure 1C ). To play the game, patients must drag the ants to an insect cage ( Figure 1D ). Patients had unimpeded binocular vision through the glasses; their peripheral fusion was not hindered. To confirm treatment compliance, dates and times that patients played the training game were automatically logged by the device. To ensure continued interest, if patients tired of the game, they were allowed to play Web games or watch videos on Occlupad for the remainder of the treatment session.
Results
The monthly training times that were automatically stored in the device in order to confirm treatment compliance were as follows: child 1, 960 min (21 days); child 2, 680 min (26 days); child 4, 240 min (12 days); child 5, 290 min (10 days). Child 3 did not log any hours of playing the training game but, according to the parental accounts mother, did play the Web Game on the Occlu-pad every day; children 6 and 7 stopped using the Occlu-pad after their initial evaluation/training period. Children 4, 5, 6, and 7 all performed (additional) occlusion treatment (3 hours daily), almost every day for the treatment period.
Among the 5 patients who underwent Occlu-pad training, the corrected distance visual acuities in the amblyopic eyes (logarithm of the minimum angle of resolution [logMAR] values) at baseline and at 2 months' follow-up were as follows: child 1, 0.3 and À0.08; child 2, 0.22 and 0; child 3, 1.4 and 0.7; child 4, 0.4 and 0; and child 5, 0.15 and À0.08. In all 5 patients the visual acuity improved in the patient's amblyopic eyes (Figure 2 ). In the 2 patients who stopped using the Occlu-pad after their initial evaluation/training period, corrected distance visual acuities in the amblyopic eyes (logMAR values) at baseline and 2 months were 0.4 and 0.3 in child 6 and 0.22 and 0.3 in child 7, indicating no improvement visual acuity in these patients' amblyopic eyes (Figure 2) . A, Home-based treatment using the Occlu-pad. B, White screen displaying to the unaffected eye. C, "Ants" displying to the amblyopic eye. D, Game play testing hand-eye coordination, with patients touching and dragging on-screen targets (ants) into the "insect cage." E, The Occlu-pad was made by removing only the polarizing film layer from the liquid crystal display (LCD) screen of an iPad Air. The special glasses designed for viewing the device were made with a light reduction filter for the normal eye and a circular polarizing lens for the amblyopic eye that contained a l/4 wave retarder and linear polarizing filter. The amblyopic eye can perceive the video information because the right polarizing filter matches the output of the LCD screen; however, the normal eye can only perceive the white backlight, because the light reduction filter does not match the screen output.
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Discussion
Childhood amblyopia has a reported prevalence of 1% to 5%. 6 When treating anisometropic amblyopia, improvement of the visual acuity of the amblyopic eye can often be attained through spectacle use only. In the present study, we used glasses with full refractive correction along with the Occlu-pad to treat children with anisometropic amblyopia. A clear improvement was noted in the visual acuity of the amblyopic eyes of children who performed treatment on the Occlu-pad for at least the minimum number of hours requested (3 patients using Occlu-pad training alone and 2 using the Occlu-pad with occlusion therapy for 3 hours daily). To play the game, use the Internet, or watch videos on the Occlu-pad, children had to wear the glasses with the polarizing filter and, therefore, we suggest that child used their amblyopic eyes positively while using the Occlu-pad. An additional benefit of the Occlu-pad is that treatment compliance can be easily monitored because the device automatically stores the dates and the times that the patient played the amblyopia training game. Age at start of treatment 5 yrs 10 mos 6 yrs 8 mos 3 yrs 9 mos 4 yrs 3 mos 3 yrs 7 mos 4 yrs 2 mos 7 yrs 5 mos Sex 
